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Abstract 

Aim: The long-term survival in Non-Small Cell Lung Cancer (NSCLC) following tumor-free resection is less than fifty percent. The most important cause af- 
fecting the mortality following the resection is the development of recurrence. This study aims to determine the factors affecting the recurrence, to increase 
the awareness concerning this topic and to enlighten this challenge by virtue of new studies. Material and Method: In this study, the data were obtained by 
studying retrospectively the database of the patients who underwent complete resection due to the NSCLC between January 2008 and December 2012 in our 
Thoracic Surgery Clinic. The effects of the clinicopathologic variables on the distant recurrence were assessed. Results: Fifty male patients (87.7%) and seven 
female patients (12.3%) with NSCLC were included in the study. Distant recurrence was developed in seven of the patients. During the three-year follow-up, 
we obtained statistically significant values in comparing the parameters affecting the survival such as differentiation (p=0.012), pathological stage (p=0.02), 
development of distant recurrence (p=0.014), the location of the distant recurrence (p=0.011), the duration spent in the intensive care unit (p=0.018), the length 
of stay (p=0.018) and the time for the postoperative distant recurrence (0.048). A statistical significance was detected between the distant recurrence and the 
hilar lymphadenopathies larger than one centimeter in computerized tomography (p=0.049). Discussion: We found that the presence of the hilar lymphatic node 
larger than one centimeter in computerized tomography is the most important parameter in the development of distant recurrence. 
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Introduction 

While pulmonary carcinoma is the most common in males in 
terms of incidence and mortality worldwide, it ranks in females 
in number three in terms of incidence and in number two in 
terms of mortality following the breast carcinoma. In 2012, it 
was the cause of 19.4% of the deaths due to cancer with 1.56 
million deaths and with 1.82 million new cases. In Non-Small 
Cell Lung Cancer (NSCLC), the survival following the resection 
is less than fifty percent (50%) despite the chemotherapy and 
developed molecular target treatments. Most of the mortality 
after the resection depends on the development of the recur- 
rence [1]. The aim of this study is to investigate the relationship 
between the clinicopathological factors and the recurrence in 
the patients who underwent complete resection. 


Material and Methods 

Data were created from 50 (fifty) male patients and 7 (seven) 
female patients who underwent complete resection between 
January 01, 2008 and December 31, 2012 in our Thoracic Sur- 
gery Clinic. All procedures performed in studies involving human 
participants were in accordance with the ethical standards of 
the institutional and/or national research committee and with 
the 1964 Helsinki Declaration and its later amendments or 
comparable ethical standards. Written informed consent was 
not obtained from patients due to the retrospective nature of 
this study. Ethics committee approval was received for this 
study from the ethics committee of local University (2016/477). 
All patients were staged with seventh TNM classification which 
was published in 2009. Follow-up data were completed in Janu- 
ary 2016. 

The parametric data such as the gender of the patients, their 
ages, their accompanying diseases, their findings in thoracic 
computerized tomography (CT) (the presence of the hilar and 
mediastinal lymphatic nodes larger than one centimeter), 
mediastinal-hilar lymphadenopathy (LAP) maximum Standard 
Uptake Value (SUV-max) in the positron emission tomography- 
computerized tomography (PET-CT), histological type, clinical 
stage, neoadjuvant chemotherapy (Table 1), pathological find- 
ings after the surgery (tumor diameter, differentiation, the 
presence of N1, the presence of N2, pericapsular invasion in 
the lymphatic node), pathological stage, the length of stay in 
the intensive care unit, total length of stay, the development of 
the distant recurrence, the location of the distant recurrence, 
the treatment applied after the recurrence, the complications 
causing mortality, the three-year survival data were studied 
(Table 2). 

In the beginning, the patients were called every two to three 
weeks and then they were called every three to six months to 
the control examinations. Three-year follow-up was completed 
in all patients. There were ten exitus cases (17.5%) at the end 
of the follow-up. The causes of death included two respiratory 
failure cases (3.5%), one myocardial infarction case (3.5%), 
four organ failure cases (7%) and three pneumonia and sep- 
sis (5.3%). Local recurrence was developed in nine patients and 
distant recurrence was developed in seven of them (12.3%). At 
the end of this time interval, forty-seven patients (82.5%) were 
alive. 

Descriptive statistics for quantitative data such as mean, maxi- 
mum, and minimum values were computed. The relationship 
between the distant metastasis after the surgery and clinico- 
pathologic data were studied through the statistical methods. 
Statistical analysis was applied by using SPSS for Windows ver- 


Table 1. The data of the patients before surgery and the data obtained after 
pathological investigation. 


Variables Numbers % 
Gender (Male-Female) 50-7 87.7-12.3 
Accompanying Diseases 37 64.9 
Hilar LAP larger than one cm in computerized 9 15.8 
tomography 
Mediastinal LAP larger than one cm in computerized 9 15.8 
tomography 
Clinical Stage 
Stage 1 34 59.6 
Stage 2 16 28.1 
Stage 3 7 12.3 
Neoadjuvant Chemotherapy 6 10.5 
Histological type 
Squamous-cell 29 50.9 
Adenocarcinoma 19 33.3 
Large-cell carcinoma Wi 12.3 
Carcinoid iz 3.3 
Differentiation 
Good 16 12.3 
Moderate 23 40.4 
Poor 18 31.6 
Pericapsular invasion 2: 3.5 
N1 involvement 8 14 
N2 involvement 3 5.3 
Pathological stage 
Stage 1 29 50.9 
Stage 2 25 43.9 
Stage 3 3 5.3 


LAP: Lymphadenopathies; cm: centimetre; N: Nodal 


Table 2. The data obtained before and after surgery is summarized. 


Variables Number % 
Adjuvant treatment 23 40.35 
Development of the distant recurrence Mh 12.03 
Localization of the distant recurrence 

Brain 5 8.7 

Bone 1 17 

Adrenal 1 17 
Adjuvant treatment after recurrence 13 22.8 
Complications 24 42 


sion 15.0 (SPSS Inc. Chicago, Illinois, USA). The Kaplan-Meier 
survival analysis was used for survival and the Cox Regression 
was used to determine the prognostic factors for the variables 
with significant differences between the groups. The level of 
statistical significance was considered as p<0.05. 


Results 

In the comparison of the distant recurrence with other pa- 
rameters, the differences between hilar lymphadenopathies 
larger than one centimeter in computerized tomography were 
detected as significant (p=0.049). In the comparison between 
the three-year mortality and other parameters, the differenc- 
es between the tumor diameter in computerized tomography 
(p=0.02), the pathological tumor diameter (p=0.003), SUV-max 
of the tumor in the PET-CT (p=0.004) were found as statisti- 
cally significant (Table 3). In the comparison between the dis- 
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Table 3. The data containing the numerical values. 


Data minimum maximum Mean 
value value value 
Age 40 80 60.2 
Tumour diameter in CT (mm) 12 100 41 
Pathological tumour diameter (mm) 5 110 39 
ASA score 1 4 2.7 
SUV-max value of tumour in PET-CT 1.89 47.7 5 
Hilar LAP SUV-max value in PET-CT (0) 9.58 o 
Mediastinal LAP SUV-max value in PET-CT () 6.48 01 
The length of stay in the intensive care unit 3 34 5.3 
(day) 
Total length of stay (day) 5 38 2 
Duration of distant recurrence (month) 3 32 6 
Time to mortality (as postoperative months) 0 28 8 


mm: millimetre; CT: Computerized Tomography; ASA: American Society 
Anesthesiologists; SUV-max: maximum Standard Uptake Value; PET-CT: 
Positron Emission Tomography-Computed Tomography 


tant recurrence and other parameters, the differences between 
the hilar lymphadenopathies larger than one centimeter in com- 
puterized tomography were as statistically significant (=0.049). 
The lonely accompanying disease seen in the patients in whom 
distant recurrence was developed was Chronic Obstructive Pul- 
monary Disease (COPD). The most common localization of car- 
cinoma in the patient who developed distant recurrence was 
the left upper lobe. No primary tumor localization was detected 
in the left lower lobe and in the right middle lobe. The most 
commonly seen stage in the patients who developed the distant 
recurrence was Stage 3. While the most common histological 
type was adenocarcinoma, no carcinoid tumor was seen. In the 
patient in which distant recurrence was either developed or not 
developed, invasion to surrounding tissue, N1, and N2 involve- 
ments were seen in a lower ratio. 

While the most commonly seen complication was arrhythmia in 
patients with distant recurrence, no pneumonia, no prolonged 
air leakage, and no wound site infection were seen. In patients 
who developed distant recurrence, the organ in which metasta- 
sis was most commonly detected was brain. The second most 
common organs in which metastases were seen were adrenal 
glands and bone. In the patient who developed distant recur- 
rence, three-year mortality was more observed. When the rela- 
tionship between the survival and the clinical stage was inves- 
tigated, the lower survival was in Stage 3, Stage 2, and Stage 1 
respectively. Thus, as the stage increases, the risk of an earlier 
death inpatients increases (Table 4). 

In the comparison between the parameters affecting three-year 
survival such as differentiation (p = 0.012), postoperative stage 
(p = 0.027), the development of distant recurrence (p = 0.014), 
the localization of the distant recurrence (p = 0.011), the length 
of stay in the intensive care unit (p=0.018), hospitalization time 
(p = 0.018) and postoperative duration of distant recurrence 
(0.048), we found statistically significant values. Table 5 shows 
the results of the Kaplan-Meier survival analysis by determin- 
ing the main factor of differentiation groups. Survival graphs 
related to differentiation, postoperative stage, and localization 
of the distant recurrent are shown in Figure 1, 2, and 3, respec- 
tively. Values closer to the statistically significant value were 
found between the pathological tumor diameter and tumor 
SUV-max in PET-CT. 


Table 4. Parameters affecting three-year survival and p-values. 


Parameter p-value HR 95% Cl 
Differentiation (Severe) 0.012 2,05 (1,17-3,11) 
Postoperative stage (Stage 2) 0.027 1,94 (1,19-2,27) 
Development of distant recurrence (month) 0.014 1,37 (1,08-1,87) 
Localization of the distant recurrence 0.011 1,17 (1,03-1,32) 
Complications 0.090 -- 

Treatment applied after the recurrence 0.895 -- 

Tumour diameter in CT (mm) 0.194 -- 

Pathological tumour diameter (mm) 0.069 -- 

The length of stay in the intensive care unit 0.018 1,87 (1,12-2,24) 
(day) 

The length of stay (day) 0.018 1,21 (1,04-1,42) 
PET-BT tumour SUV-max value 0.013 1,68 (1,11-2,13) 


mm: millimetre; CT: Computerized Tomography; SUV-max: maximum 
Standard Uptake Value; 
PET-CT: Positron Emission Tomography-Computed Tomography 


Table 5. The Kaplan-Meier survival analysis 


Differentiation Mean Standard Error Median 
Good 0,0 0,0 0,0 
Medium 121 0,55 0,4 
Severe 9,33 3,11 5,1 
Amount 4,91 1,41 1,8 


Discussion 

Following the surgery of pulmonary cancer, recurrence is the 
most important cause of the failure in treatment. The recur- 
rence percentage of patients with cancer is between 30% and 
70% [2]. The recurrence ratio within two years following the 
surgery is more than 80% (early recurrence) and the ratio of 
repeating five years later (late recurrence) was 9% [3,4]. 

In NSCLC cases, various prognostic factors have been defined. 
Age, gender, pulmonary functions, accompanying diseases, the 
performance status of the patient, tumor stage, tumor type, 
molecular biological factors are primary factors affecting the 
prognosis [5]. Tumor stage is the most important among these 
factors. In a study conducted by Stanley et al. [6], seventy-sev- 
en factors having the potential to affect the pulmonary can- 
cer were investigated and it was seen that fifty of them af- 
fect the prognosis. The three most important among these fifty 
prognostic factors were identified as the physical performance 
status of the patient, the extensity of the patient and the loss 
of weight for the last six months. We obtained statistically 
significant values consistent with the literature in comparison 
between the parameters affecting three-year survival such as 
differentiation, postoperative stage, development of the distant 
recurrence, the localization of the distant recurrence, the length 
of stay in the intensive care unit, the total length of stay in the 
intensive care unit and the duration of the distant recurrence. 
It is obvious that surgical resection is a treatment method be- 
ing more effective compared to other treatment forms. The 
patients of Stage III constitute the most critical patient group 
for the resection decision. The treatment should be planned 
by assessing the situation of the primary lymphatic nodes and 
it should be selective in the decision of resection in this pa- 
tient group. There are many surgical series reporting results 
being much different from each other in the treatment of the 
N2 stage Illa patients [7]. For fifty-seven patients with NSCLC 
diagnosis that we have studied, the mean survival duration was 
found as 29.6 months and the three-year survival ratio was 
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found as 82.5%. When we compared our mean survival values, 
we revealed that these values were higher. We suggest that this 
is due to the inclusion of the patients who underwent complete 
resection. 

Pulmonary carcinoma is seen particularly in the fifth and sixth 
decades of the life and the number of cases seen under thirty- 
five years old is quite small [8]. In our study, the mean age of 
fifty-seven patients was 59.7 years. No statistically significant 
difference was found between age and recurrence. 

The male/female ratio of our patients was 7.1/1. In other stud- 
ies, performed in our country, this ratio was found as 3.5 to 
9.5/1 [9]. The reason why the number of our female patients is 
lower can be explained by the fact that smoking is not common 
in our country. 

In the literature, there are many studies showing that the prog- 
nosis is better in males compared to females. In a meta-analy- 
sis of 2531 patients performed by Albain et al. [10], they have 
reported that the survival in males was shorter. In our study 
also, three-year mortality was found as negative in all of the 
female patients that is consistent with the literature and no re- 
currence was seen in six of the seven female patients (85.7%). 
In our results, there was no statistically significant difference 
between recurrence and gender. 

In many studies, it is reported that there is no significant differ- 
ence between the histologic type and the survival [11]. Tanaka 
et al. [12] report that cell type is not influential on survival in T1- 
2N1MO cases with NSCLC in which resection was performed. 
Fang et al. [13] have reported in their study, that neither resec- 
tion type nor histologic type has any significant effect on sur- 
vival. While the most common histologic type was adenocar- 
cinoma in patients who developed distant recurrence, no carci- 
noid tumor was seen. In our study, when all stages were studied, 
the effect of the cell type on survival could not be shown. 

The presence of tumors with a diameter larger than three cen- 
timeters is interpreted as the poor prognosis. In the literature, 
in a study conducted by Vansteenkisre JF et al. [14], with one 
hundred twenty-five cases it was shown that the survival is lon- 
ger in a patient with NSCLC in which tumor diameter was less 
than three centimeters. In our study, tumor diameter was stud- 
ied in both computerized tomography and pathologically and no 
statistically significant difference was detected between both 
parameters and the recurrence. Despite this, the differences 
between both parameters and gender, clinical stage and mor- 
tality (for three years) were statistically significant. 

There is a relationship between the distant recurrence and ad- 
vanced T and N stage. The incidence of distant metastasis 
increases in those with N2 disease [15]. N1 positiveness was 
detected in eight of our thirty-seven cases and N2 positiveness 
was detected in three of them. Both N1 and N2 involvements 
were lower in our patients in which distant recurrence was de- 
tected. However, the difference between N1 and N2 involve- 
ment and the recurrence was not significant. 

In our study, in patients who did not developed local recurrence 
and in those who developed distant recurrence, while the least 
commonly seen stage was Stage Ill, the most commonly seen 
stage was Stage I. In the patients who developed distant re- 
currence, while the least commonly seen stage was Stage Il, 
the most commonly seen stage was found as Stage III, but no 
statistically significant difference was detected. When we in- 
vestigated the relationship between the mortality time (post- 
operative months) and the clinical stage, it was seen that the 
risk of losing a patient in an earlier period increases as the 


stage rises. This demonstrates us that the tumor stage is an 
important factor in terms of mortality time. Again in our study, 
the differences between the tumor diameter in CT, pathologi- 
cal tumor diameter, mediastinal LAP SUV-max in PET-CT, hilar 
LAP SUV-max in PET-CT, the presence of hilar LAP larger than 
one centimeter in computerized tomography were detected as 
statistically significant in the comparison of the clinical stage 
with other parameters. In the comparison of other parameters, 
no statistically significant difference was detected. 

When the diagnosis is established for the patients with NSCLC, 
distant organ metastasis is detected in forty percent (40%) of 
them. The most common extra-thoracal metastatic regions 
were found as follows: brain (43%), adrenal glands (40%), liver 
(40%), bone (33%), kidneys (23%) and abdominal lymphatic 
nodes (30%) [16]. In our study also, the organ in which metas- 
tasis was detected most commonly was brain that is consistent 
with the literature. However, we could not detect a statistically 
significant difference between the distant recurrence and the 
organ where the metastases took place. 

Complications concerning the cardiovascular system are the 
main complications that can be encountered after the surgery 
of pulmonary carcinoma. Arrhythmia, myocardial infarction (MI) 
and cardiac failure are the most commonly observed compli- 
cations. Arrhythmia is developed depending on the width of 
the resection, on the patient age, and particularly on the in- 
trapericardial pneumonectomy procedures [17]. While the most 
commonly seen complication was arrhythmia in patients who 
developed distant recurrence, neither prolonged air leakage nor 
wound site infection was seen. In our study, we could not detect 
any relationship between the recurrence and the complications. 
Like in any work, there are some limitations in our study such 
as a small number of patients, gender inequality, because of 
the retrospective nature of the research. This might have led 
to selection bias. 


Conclusion 

In our study, we detected that the most important prognostic 
factors affecting the three-year survival were differentiation, 
post-operative pathological stage, the development of distant 
recurrence, the localization of distant recurrence, time of post- 
operative distant recurrence, the length of stay in the intensive 
care unit, the total length of stay. These prognostic factors that 
we have detected should be evaluated in all patients after the 
surgery. 

We found that the presence of the hilar lymphatic node larger 
than one centimeter in CT is the most important parameter in 
the development of distant recurrence. As a result, our study in 
which many parameters were assessed reveals the importance 
of the detection of the parameters leading to distant recur- 
rence and their prevention besides the treatment regimens of 
pulmonary carcinoma. The assessment of mediastinal and hilar 
lymphatic nodes in detail by means of radiological examina- 
tions before the surgery and absolutely histopathologically in 
case of suspicion plays a vital role. Furthermore, we suggest 
that the additional systemic dissection of the mediastinal lym- 
phatic node is obligatory in the prevention of the distant recur- 
rence. 


Scientific Responsibility Statement 

The authors declare that they are responsible for the article’s scientific content 
including study design, data collection, analysis and interpretation, writing, some 
of the main line, or all of the preparation and scientific review of the contents and 
approval of the final version of the article. 


31 |The Annals of Clinical and Analytical Medicine 


Distant Recurrence in Patients with NSCLC 


Animal and human rights statement 

All procedures performed in this study were in accordance with the ethical stan- 
dards of the institutional and/or national research committee and with the 1964 
Helsinki declaration and its later amendments or comparable ethical standards. 
No animal or human studies were carried out by the authors for this article. 


Funding: None 


Conflict of interest 
None of the authors received any type of financial support that could be consid- 
ered potential conflict of interest regarding the manuscript or its submission. 


References 

1. Wong MCS, Lao XQ, Ho KF, Goggins WB, Tse SLA. Incidence and mortality of 
lung cancer: global trends and association with socioeconomic status. Sci Rep. 
2017; 7.DOI: 10.1038/s41598-017-14513-7 

2. Maeda R, Yoshida J, Ishii G, Hishida T, Nishimura M, Nagai K. Risk factors for 
tumor recurrence in patients with early-stage (stage | and II) non-small cell lung 
cancer. Patient selection criteria for adjuvant chemotherapy according to the sev- 
enth edition TNM classification. Chest. 2011; 140(6): 1494-1502. DOI: 10.1378/ 
chest.10-3279 

3. Martini N, Bains MS, Burt ME, Zakowski MF, McCormack P, Rusch VW, et al. Inci- 
dence of recurrence and second primary tumors in resected stage | lung cancer. J 
Thorac Cardiovasc Surg. 1995; 109: 120-9. DOI: 10.1016/S0022-5223(95)70427- 
az 

4. Choi JP, Jeong SS, Yoon SS. Prognosis of recurrence after complete resection 
in early-stage non-small cell lung cancer. Korean J Thorac Cardiovasc Surg. 2013; 
46: 449-56. DOI: 10.5090/kjtcs.2013.46.6.449. 

5. Birim O, Kappetein AP, van Klaveren RJ, Bogers AJ. Prognostic factors in non- 
small cell lung cancer surgery. EJSO. 2006; 32(1): 12-23. 

6. Stanley KE. Prognostic factors for survival in patients with inoperable lung 
cancer. J) Nat! Cancer Inst. 1980; 65(1):25. 

7. Ozdemir N, Tungézgiir B, Yavuzer $. Akciger kanserinin cerrahi tedavisi. T Klin 
Tip Bilimleri 1995; 15(1):422-5. 

8. Pemberton JH, Nagorney DM, Gilmore JC, Taylor WF, Bernatz PE Bronchogenic 
carcinoma in patients younger than 40 years. Ann Thorac Surg. 1983; 36(5): 509- 
5: 

9. Halilgolar H, Yorgancioglu A, Kilig O. 3 yillik akciger kanseri olgularinin analizi. 
Solunum. 1991; 2(2): 621-4. 

10. Albain KS, Swann RS, Rusch VW, Turrisi II] AT, Shepherd FA, Smith C, et al. Ra- 
diotherapy plus chemotherapy with or without surgical resection for stage III non- 
small-cell lung cancer: a phase III randomised controlled trial. Lancet. 2009;48(1): 
211-6. DOI:10.1016/S0140-6736(09)60737-6 

11. Tanoue LT, LoCicero J III, Shields TW LJ, Ponn RB, Rusch VW, editors. General 
thoracic surgery 6th, ed. Philadelphia B, New York, London: Lippincott Williams & 
Wilkins; 2000. 2: 1426-42. 

12. Tanaka F, Yanagihara K, Otake Y, Yamada T, Shoji T, Miyahara R, et al. Prog- 
nostic factors in patients with resected pathologic (p-) T1-2N1MO non-small cell 
lung cancer (NSCLC). Eur J Cardiothorac Surg. 2001; 19(5): 555-61. 

13. Fang D, Zhang D, Huang G, Zhang R, Wang L, Zhang D. Results of surgical 
resection of patients with primary lung cancer: a retrospective analysis of 1,905 
cases. Ann Thorac Surg. 2001; 72(4): 1155-9. 

14. Vansteenkiste JF1, Stroobants SG, Dupont PJ, De Leyn PR, Verbeken EK, Denef- 
fe Gj, et al. Prognostic importance of the standardized uptake value on (18)F- 
fluoro-2-deoxy-glucose-positron emission tomography scan in non-small-cell lung 
cancer: An analysis of 125 cases. Leuven Lung Cancer Group. J Clin Oncol. 1999; 
17(10): 3201-6. DOI: 10.1200/JCO.1999.17.10.3201 

15. de Geus-Oei LF1, van Krieken JH, Aliredjo RP, Krabbe PF, Frielink C, Verhagen 
AF, et al. Biological correlates of FDG uptake in non-small cell lung cancer. Lung 
Cancer. 2007; 55(1): 79-87. DOI: 10.1016/j.lungcan.2006.08.018 

16. Quint LE, Tummala S, Brisson LJ, Francis IR, Krupnick AS, Kazerooni EA, et 
al. Distribution of distant metastases from newly diagnosed non-small cell lung 
cancer. Ann Thorac Surg. 1996; 62(1): 246-50. 

17. Steen PA, Tinker JH, Tarhan S. Myocardial reinfarction after anesthesia and 
surgery. JAMA. 1978; 239(24): 2566-70. 


How to cite this article: 

Duran FM, Akin SE, Calik M, Esme H. The factors affecting the distant recurrence 
in patients with non-small cell lung cancer (NSCLC) and our results.. Ann Clin 
Anal Med 2020;11(1):28-32 


32 |The Annals of Clinical and Analytical Medicine 


